The localized increase cannot be detected by fura-2 but is sufficient to open the Ca2+-sensitive K+ channels located in the basolateral membrane. We concluded that a receptormobilized intracellular store of Ca2+ is localized at or near the basolateral membrane.
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Fluid secretion by mammalian exocrine cells, including salivary acinar cells, is regulated by alterations in plasma membrane ion permeabilities (1) . Among the earliest events associated with agonist-induced stimulation offluid secretion are a rapid plasma membrane hyperpolarization (1) (2) (3) (4) and a dramatic loss of cellular K+ (5) . Patch-clamp studies have identified Ca2+-and voltage-sensitive K+ channels in salivary and pancreatic acinar basolateral membranes whose activation by secretagogues is believed to underlie these effects (6) . Another early event associated with agonist stimulation is a rapid rise in the level of intracellular free calcium ([Ca2+] i) (7) (8) (9) (10) (11) . As in a wide variety of other cell types, [Ca2+] i is thought to rise as a result of inositol trisphosphate mobilization of intracellular stores (9, 12, 13) , as well as enhanced Ca2+ influx across the plasma membrane (7, (14) (15) (16) (17) . A large body of evidence indicates that the rise of [Ca2+]J is directly responsible for activating the K+ channels in the acinar basolateral membranes. Specifically, it has been shown that (i) the Ca2+ sensitivity of the K+ channels is within the appropriate physiological (agonist-induced) range of [Ca2+]J (6, (18) (19) (20) (21) ,
(ii) the cellular K+ loss is abolished in Ca2+-depleted cells stimulated in Ca2+-free medium (22, 23) , (iii) the application of Ca2" ionophores to acinar cells activates K+ channels and causes a loss of cellular K+ similar to that caused by agonists (23) (24) (25) (26) , (iv) the intracellular perfusion of a Ca2+ chelator blocks the agonist-stimulated increase in K+ conductance (18, 26, 27) , and (v) the intracellular perfusion of inositol trisphosphate activates the K+ conductance (28) .
One aspect that has not yet been explored, however, is the temporal relationship between the agonist-induced rise of (29) . In the present study, we examine the relationship between the agonist-induced rise of [Ca2+] (measured with the Ca2+-sensitive fluorescent dye fura-2) and membrane K+ conductance (measured simultaneously with an intracellular microelectrode) in rat parotid acinar cells. The data indicate that a receptor-mobilized store of Ca2+ is localized at or near the basolateral membrane.
MATERIALS AND METHODS
Parotid Acinar Cell Preparation. Parotid acini from Wistar strain rats (euthanized by exsanguination while under general anesthesia) were isolated by collagenase/hyaluronidase digestion (30) . A light fraction consisting of the pooled supernates from three 30-sec centrifugations (400 x g) of this preparation was used in the present studies. This fraction consisted of single cells, doublets, triplets, single acini, and small clumps of acini, as well as fragments of ducts. This material was suspended in albumin-free medium and plated onto glass coverslips.
Fura-2 and BAPTA Loading. Cells and aggregates adhering within 90 sec following plating were loaded with fura-2 (Molecular Probes) by incubation in 1.5 ,uM fura-2 acetoxymethyl ester at 37°C for 30 min in 5 ml of normal Ca2" medium (see below). The volume associated with cells that adhered to a single coverslip was negligible compared to this volume of bathing medium. Based on previous work (7, 8) , this incubation resulted in an intracellular fura-2 concentration of 10-20 ,uM. Bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetate (Fig. 2A) , associated with elevation of [Ca2+]i by only =30 nM over several seconds to a minute (data not shown).
Taken together with previous data (6, (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) , these results indicate that a rise in [Ca2+] , is in fact necessary to activate basolateral membrane K+ conductance. The blunted response of Me2BAPTA-loaded cells ( Fig. 2A) is not due to nonspecific toxic effects of Me2BAPTA itself (33, 34) since, when Me2BAPTA-loaded cells in zero-Ca2+ medium were exposed for a brief period to Ca2+ medium (3 min) following stimulation (Fig. 2B) , a second application of carbachol in zero-Ca2+ medium elicited a normal rapid hyperpolarization Cell Biology: Foskett et al. (Fig. 2C) (Fig. 3A) . In some cells (3 out of 9), [Ca2+] began to rise =300-1500 msec after the initial hyperpolarization, although the rate and magnitude of this increase were considerably diminished compared to unloaded cells (Fig. 3A) . In other cells (4 out of 9), [Ca2+], remained unchanged during the first several seconds following the initial membrane hyperpolarization (Fig. 3B) . In one of these cells for which a longer time course was followed,
[Ca2+]i eventually rose to higher levels (=300 nM) by 75 sec. (Fig. 1), (ii) the elimination of both responses in Me2BAPTA-loaded cells stimulated in zero-Ca2+ medium ( Fig. 2A) [Ca2+] rises at the membrane before it rises in the bulk cytoplasm. Implicit in this explanation is the conclusion that fura-2 is unable to detect a highly localized, fast change of [Ca2+] at the basolateral membrane in the vicinity of the Ca2+-activated K+ channels. This conclusion is supported by experiments in which Me2BAPrA-loaded cells were stimulated in Ca2+ medium. These experiments were expressly designed to produce a transient, local rise ofCa2+ at the plasma membrane followed by a more gradual increase in [Ca2W] (9, 12, 13) , as in many other cell types (35) , Ca2+ is mobilized from intracellular stores by inositol trisphosphate. Inositol trisphosphate is formed at the basolateral membrane by receptor-ligand activation of phospholipase C hydrolysis of phosphatidylinositol 4,5-bisphosphate (9, 12, (36) (37) (38) (39) (40) . In many cell types (41) , including the parotid acinar cell (13, 42) , inositol trisphosphate-induced Ca2+ release is associated with a microsomal fraction enriched in endoplasmic reticulum markers. Whether the entire endoplasmic reticulum, only a specialized fraction of it (35, (42) (43) (44) (45) (46) (47) , or another organelle (48) 
